The long-term treatment outcome of 248 bipolar patients in an out-patient lithium programme was assessed. Over half of the patients (138 or 56%) had no affective episodes in the year observed. Patients were divided into outcome groups according to GAS scores: the outcome for 40% of patients was good, for 41 % fair, and for 19% poor. More frequent psychiatric admissions before starting lithiumtreatment was the best predictor of poor outcome, followed by a negative affective style in the family and lower social class. Current alcohol and drug abuse was associated with poor outcome. Although familialand psychosocial factors were significantly associated with outcome, thefindings suggest there may beinherent differences inthepathophysiology ofbipolar disorder reflected inan increased frequency ofepisodes which account for a large variance in lithium treatment outcome.
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Controlled studies and clinical experience since the introduction of lithium carbonate haveconfirmed the initial observations of its efficacy in the prevention of recurrences of bipolaraffective episodes (Prien et a!, 1984; Schou, 1988) . The NIH/NIMH Consensus Development Panel (1985) recommended lithium as the drug of first choice for treating recurrent bipolar disorder. Benefits to patients andtheir families havebeenenormous, not only in reducing psychiatric morbidity but also in stabilising psychosocial functioning. However, even when reliable diagnostic criteria are used and recommended treatment guidelines are followed, a significant proportion of bipolar patients have a poor outcome. Factors associated with poor response to lithium include rapid cycling (Dunner & Fieve, 1974) , and medication non-compliance (Kocsis & Stokes, 1979) . A family history of mania is associated with a good lithium response (Mendlewicz et a!, 1973) . There is also evidence that the phenomenology of the affective psychopathology may be related to treatment outcome. Rosen eta! (1983) reported that bipolar patients who had experienced delusions or hallucinations at some time in their illness had a significantly poorer social outcome. Keller et a! (1988) found that patients who entered a study with mixed/cycling episodes were more likely to experience poor recovery. Post et a! (1989) pointed out that severe mania, dysphonc mania, and rapid cycling have been associated with a poor response to lithium and may be indicators of a better response to carbamazepine.
Silverstone & Romans-Clarkson (1989) , in reviewing the causes and prevention of relapse in bipolardisorder, note thatgenetic heterogeneity and the influence of multiple factors â€"¿ seasonal, neuroendocrine, and psychological -interact in varying degrees to influence outcome.These authors conclude that no single explanation will suffice. Carroll (1979) , in reviewing predictors of lithium response, concluded that a clinical trial of lithium was the only way to determine who will respond. This advice remains true today.
Psychosocial and familial variables have been shown to influence the onset of episodes and the outcome in depression (Brown et a!, 1987 ) and schizophrenia (Vaughn & Leff, 1976; Tennant, 1985) . Psychosocial factors have also been studied in relation to outcome in bipolar disorder. Life events may have some influence in precipitating the first episode of the disorder but appear to be of diminishing importance as the courseof illness progresses (Ambelas, 1987) . Social support has been associated with good outcome in a lithium-treated population (O'Connell et a!, 1985) . Miklowitz et a! (1988) , reasoning that bipolar disorder which follows a relapseâ€"remissioncourse like schizophrenia might also be affected by psychosocial factors, measured expressed emotion (EE) and affective style (AS) in thefamilies ofbipolars. According toKoenigsberg & Handley (1986) (Freyhan eta!, 1970) . We have used a biopsychosocial systems model as a framework for understanding aetiology and planning treatment (O'Connell & Mayo, 1981 ). An early study of treatment results of 60 patients with bipolar affective disorder according to Research Diagnostic Criteria, maintained on lithium, indicated that 20% had continued to suffer moderate or severe impair ment (O'Connell eta!, 1985) , and we concluded that factors other than diagnosis or pharmacotherapy had to be considered to explain this variance. The principal investigators have been involved in the study since its inception and have closely followed the patients and their families, in some instances over three generations. A study has been published on the families and children of bipolar patients (Mayo et a!, 1979) . On the 20th anniversary of the study we decided to assess the long-term outcome of patients in our programme and to undertake an analysis of the relationship of demographic, historical, and psychosocial variables to treatment outcome.
Method
Patients wereeligible for inclusion intheoutcome study if they met the DSMâ€"IIIdiagnostic criteria for bipolar disorder (American Psychiatric Association, 1980) and had beenundergoing continuous lithium treatment in our out-patient programme for one year or more. A total of 310 patients met the inclusion criteria. Reliable follow-updata wereobtained on 248patients. The number oftimes patients hadbeenadmitted before entering the programme was known, but not the duration and pheno menology of these episodes. Routine serum lithium levels indicated good compliance with medication. Many of the patients lost to follow-up had moved from the New York area or could not be located. Thus reliable data could not be obtained for 62 patients who were, there fore, not included in the results. An analysis of the available demographic data did not reveal any differences between these two groups, but it is impossible to state whether there were differences in treatment compliance or outcome. Historical and demographic data were obtained from medical records and by multiple interviews with patients, families, and friends. These included current age, age at onset of illness (defined as the first manic or depressive episode), and the number of admissions before entering the treatment programme. Social class was rated according to the Hollingsheadâ€"Redlich Index of Social Position (Hollingshead & Redlich, 1958) .
Treatment outcome for the past year was rated using a modification of the Longitudinal Interval Follow-up Evaluation(LIFE)method (Kelleret a!, 1987) . Our concept ofoutcome is multidimensional andincludes assessment of Patients have routine physicalevaluationsas part of the programme and non-psychiatric medical illnesses were recorded. The LIFE also assesses psychosocial functioning in the areas of employment, household duties, studies, interpersonal relations with families and friends, sexual functioning, recreation, and satisfaction. From this an assessment of global social adjustment (GSA) is made on a five-pointscalewith 1 as very good and 5 very poor. A GlobalAssessmentScale(GAS;Spitzereta!, 1978b)was completed as a consensus rating of the two senior investigators(RAO'C and JAM). Patientsweredividedinto outcome groups based on the GAS as follows: 71 and above, good outcome; 50â€"70, fair; below 50, poor. Data on other psychosocialparameters were obtained.
Life events for the past year were scored using the method described by Paykel eta! (1971) . This scale includes 61 life events, derived with modification from the scale described by Holmes & Rahe (1967) . At the top of the scale are catastrophic events, such as the death of a child or spouse; at thebottom are events such as a move or pregnancy.
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We applied the mean rating scoresderivedin the authors' study, ranging from 19.33 for the death of a child to 2.94 for having a child marry with approval, to the life events reported by our patients over the past year, and totalled these for the year's life-events score. (23%). Over one-third of patients (86) also had significant medical illness. These included obesity, chronic obstructive pulmonary disease, hypertension and cardiovascular disease, benign prostatic hypertrophy, hypothyroidism, andnephro genic diabetes insipidus (the latter two related to lithium). There was no significant difference in current age or age of onset by outcome group. More frequent admission to hospital before entering the lithium treatment programme wassignificantly associated with poorer outcome, however (F= 20.3, d.f. 2,241, P<0.000l ) (Table2). The incidence ofsubstance abuse wasalso higher inthepoor-outcome groups. Seven per cent of good-outcome patients had problems with substance abuse, compared with 36% of the poor-outcome groups. inthepast year, butnotsignificantly. The poor-outcome group had significantly less adequate social support than either the good or the fair group. Patients whose families showed high EE were over-represented in the poorer outcomegroups, as were thosewhose families had a negative affective style. To assess their combined contribution totheGAS, those variables foundtobesignificant intheunivariate analyses were entered into a multiple stepwiseregressionwith the GAS as the dependent variable (Table 3 ). The frequency of psychiatric admissions before entering thetreatment programmecontributed most to thevariance inGAS, followed bythefamily affective style andsocial class. The cumulative R2 for these factors explained 30% of the variance of GAS. In the multiple regression, social class, EE and the socialsupport scoredid not reachthe 0.05 level ofsignificance and werenotentered into theequation.
Discussion
Several points should be made before discussing these results. Firstly, this was a naturalistic study of the outcome of long-term lithium treatment. Patients had to remain in treatment for over a year to be included in the study, a selective factor which Table 3 Multiple stepwise regression (with GAS as dependent variable)
probably eliminated some patients with a poor prognosis. On the other hand, we know that some high functioning patients elected to continue treatment elsewhere. Secondly, although treatment decisions were based on the clinical picture, patients were generally compliant with lithium. It was of interest that the mean serum lithium levels for the good outcome patients was 0.50, compared with 0.70 for the poor-outcome group. The treating physicians generally raised the lithium dose or added anti psychotic medications for patients who were becoming manic. An analysis of patients who had taken antipsychotic drugs in the past year indicated they had a poorer outcome, which was not an unsuspected finding. Overall, treatment outcome for this patient population is good. Over half the patients had no affective episodes in the year. However, many did, some to a significant degree. Likewise, many patients were experiencing significant problems in social adjustment. Alcoholand drugabuseremainserious problems for patientsin activetreatment,and are associated with poor outcome. Significant medical morbidity was found in the patients, a good deal probably attributable to alcoholand smoking. In the global assessment, 20% of the bipolar patients in active long-termtreatment had a poor outcome. Coryell & Winokur (1982) , inreviewing thecourse and outcome of bipolar disorder, point out that studies done since the availability of effective somatic therapies have higher reported relapse rates than the earlier reports by Kraepelin and Lundquist. Some of thisdiscrepancy may be due to methodological variables such as the treatment epoch of the study, the availability of psychiatric contact and thus the opportunity to observe less florid psychopathology, and hospital admission policy. Four recent large studies of bipolar patients can be considered in comparing the present data: the Iowa 500 (Tsuang et a!, 1979) , the Zurich Study (Angst, 1986) , the NIMH Collaborative Program on the Psychobiology of Depression Clinical Studies (Coryell et a!, 1989) , and a recent naturalistic follow-up study from Chicago (Harrow et a!, 1990 ). The methods, settings, and treatment available at the time of these studies are not all the same, but some comparisons can be made.
The Iowa 500 included 92 manicpatients in a 30â€"40-year field follow-up, with data gathered from 1972to 1976. Thusthelargest part ofthepatients' course of illness was in the pre-lithium era. Long termoutcomewasanalysed by marital, residential, occupational, andpsychiatric status. Forthemanic patients, 19% hada poormarital status, 12% a poor residential status, 21% a pooroccupational status, and 25% poorpsychiatric status. Therewerefive suicides andfive accidental deaths, bothfigures being higher thanexpected. Themean ageatdeath was60. The outcome data in the Iowa 500 study are surprisingly comparable with our data. In the Zurich study, 215bipolar patients admitted between1959 and 1963 were followed prospectively at five-year intervals until 1980,a period spanning theintro duction of lithium into general clinical use. The method is not easily comparable with that of the present study. Only 24% of bipolars were in full remission. The suicide rate for bipolars was 6%, the death rate other than suicide while in an episode was 16%. The NIMH study was carried out in the l980s, well into the lithium era. The method and treatment decisions are comparable to those in the present study. Outcome was measured for 53 bipolar I patients. Over a five-year follow-up, 11.3% of patients had no relapses into a major affective episode, 18.9% had only one relapse, and 69.8% had multiple relapses. The mean GAS atthelast study contact was 59.1. On the psychosocial outcome measures, 67.9% had fair, poor, or very poor overall adjustment. The Chicago study found that over 40Â°lo of manic patients experienced a manic syndrome in the 1.7 years after admission. The authors stressed the importance of continued monitoring of patients on lithium andtheconsideration ofalternative drug therapies. The overall treatment outcome for our et a!, 1983; Angst, 1986) .
Interpreting the relationship of the psychosocial variables to outcome is complicated. The association with poor outcome of lower social class, inadequate social support, and unmarried status may point to a common denominator of a lack of resources to serve as psychological or economic buffers in stressful situations. The trendtowardsan association of higher life-events scores with poorer outcome also points in this direction. These findings are consistent withthebiopsychosocial orstress-diathesis models currently used in thinking about depression and schizophrenia. However, there is an equally plausible explanation. Severe recurrent bipolar disorder can easily alienate social support, engender serious marriage problems, and cause a drift to lower social class bothinpatients and families. Likewise, some life events could be the result of an affective episode. It is often difficult to establish the direction of the cause-and-effect relationship. The association of high EE and negative AS with poor outcome is consistent with the report of Miklowitz et a! (1988) . The data indicate that there is a significant association between having a good outcome and living in a benign environment, and conversely between poor outcome and a critical, overinvolved family. Again, it is difficult to establish a causal relationship between these family psycho social variables and outcome. EE and AS, as operational concepts, measure somewhat different but related parameters of family interactions which may act as stressors to the bipolar patient and have a causal role in the expression of psychopathology. It is paradoxical that social support may be a buffer, but the same family providing the support may also contribute to stress. Again, there is an alternative explanation. High EE and negative AS may be reflections in the family of the same inherited affective trait which in the patient expresses itself as bipolar disorder. This question also needs further study. As Koenigsberg & Handley (1986) point out, there are unresolved methodological issues in studies of expressed emotion and outcome.
The following conclusions seem warranted. The past twodecades haveseen improvement inthe recognition, treatment, and prevention of relapse of bipolar dis order. However, at least 20% of patients do not respond well to lithium treatment, and continue to have recurrent manic and depressive episodes and poor social adjustment. The best predictor of poor outcome found in this study was the frequency of hospital admissions before beginning lithium treatment, not demographic or social factors, and this may reflect differences in pathophysiology not yet understood. Perhaps new technologies becoming available in the neurosciences, for example molecular genetics and brain imaging, will provide leads to understanding differences in pathogenesis and point to more specific treatments. In the meantime, consideration of alter native pharmacological approaches is appropriate.
